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(54) (Title of the Invention) Round Belt Conveyor and Method of Use 



(57) (Abstract) 

(Purpose) To provide a round belt conveyor that is well-suited 
to use in a workpiece feeder that has a buffering function that 
transports the workpieces safely and without damage, while 
modifying the number of workpieces held. 
(Configuration) A round belt conveyor with the following 
features. It has a movable frame 6 that can move in relation to 
a fixed fi*ame 5, ^ich has a conveyor entrance 31 and exit 
32. The conveyor is circulated endlessly through the pulleys 8 
through 15, which are installed in the fixed frame 5 and the 
movable frame 6. The conveyor changes its length so that the 
space from entrance 31 to exit 32 is always filled with the 
workpieces being transported by moving the movable fi^e 6 
in response to the difference in the number of worlq}ieces 
being transported that flow out of the exit 32 and die number 
of workpieces being transported that flow in from the con- 
veyor entrance 3 1 as they are sensed by the sensors 20 and 21. 
Said conveyor is also equipped with the round belt 1 7 which 
carries the workpieces over the path from the entrance 31 
through Ae pulley 9 in the movable frame 6 to die exit 32. 



16 Motor (means for turning the round belt) 
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(Scope of Patent Claims) 

(Claim 1) A round belt conveyor that has a fixed frame that 
has an entrance and exit for the conveyor, a movable frame 
that can move with respect to the fixed frame, and a drive 
device that moves the movable frame; the round belt con- 
veyor is placed on the fixed frame and the movable frame and 
is tumed endlessly by respective pulleys that are mounted to 
the frame, while part of the conveyor circuit moves along the 
path from the conveyor entrance to the conveyor exit via at 
least one of the movable frame pulleys. And, along the path 
from the entrance to the exit of the above conveyor is a round 
belt that carries the transported workpieces and a means for 
turning and moving the round belt along the circuit described 
above, modifying the length of the path between the entrance 
and exit of the conveyor by means of the movable frame. 
(Claim 2) A round belt conveyor described in Claim 1 
equipped with a sensor that detects the workpieces being 
transported as they flow in from the conveyor entrance and a 
sensor that detects the workpieces being transported as they 
flow out of the conveyor exit 

(Claim 3) A method of using the' round belt conveyor de- 
scribed in Claim 2 that changes the length of the path so that 
the workpieces being transported over the path from the con- 
veyor entrance to the exit always fill that area by moving the 
movable frame in response to the difference in numbers of 
workpieces being transported ais they flow in from the con- 
veyor entrance and then flow out of the conveyor exit. 
(Detailed Description of the Invention) 
(0001) 

(Industrial Field of the Invention) This invention pertains 
to round belt conveyors that are useful in supplying work- 
pieces in production equipment that have buffering functions 
that modify the number of workpieces that they hold in re- 
sponse to die flow of the wOrk and pertains to those methods 
of use. 
(0002) 

(Prior Art) In recent years, the need to review methods of 
supplying workpieces in production lines and equipment in 
order to reduce cycle time and improve quality administra- 
tion. Figure 7 is an overhead view of an example of conven- 
tional workpiece supply. In the diagram, 1 is Ihe pre-process 
and after that process has been finished, the workpieces 30 are 
ejected one at a time onto the conveyor 3 that transports them 
in the direction of the arrow. The workpieces 30 then go into 
2, which is the next process. In this example, the workpieces 
have been received as a lot of 30 tightly arranged pieces and 
this is a batch process that will put them into one package. 
The shutter 4 stops the workpieces 30 at the entrance to the 
subsequrait process 2 while the batch process of the subse- 
quent process 2 is underway. This holds the workpieces 30 at 
tiie entrance to the subsequent process 2 so that they line up in 
a tight group. When the batch process is done, the shutter 4 
opens and the next lot of workpieces 30 is sent into the subse- 
quent process 2 by the conveyor 3. 
(0003) 

(Problem to be Solved by the Invention) With this sort of 
conventional workpiece feeder, gaps open up between the 
individual workpieces while they are being transported by the 
conveyor 3 so those workpieces with a high center of gravity 
would topple over, causing damage or breakage problems. 
Additionally, when the subsequent process 2 is a . time- 
consuming process, there are problems with too many work- 
pieces accumulating on the conveyor 3 as they are held in 
place. 



(0004) The purpose of this invention is to solve the conven- 
tional problems noted above and to provide a round belt con- 
veyor that transports workpieces safely and without damage 
and that also has a buffering function that changes the number 
of workpieces being held in response to the work flow. 
(0005) 

(Means for Solving the Problem) In order to achieve the 
above goals, the round belt conveyor of this invention is 
equipped with a means for sensing the difference between the 
number of workpieces flowing in from the conveyor entrance 
and the number of workpieces flowing out the exit, in other 
words a means for sensing the number of workpieces being 
held and a means for changing the conveyor length so that the 
conveyor will be completely filled by the number of work- 
pieces held. 
(0006) 

(Operation) When filled completely, no gaps form between 
individual workpieces and the workpieces don't topple over. 
(0007) 

(Bxample of Embodiment) Below, we will explain an em- 
bodiment of this invention with reference to drawings. Figure 
1 is a side view of the structure of the round belt conveyor of 
this invention. Figure 2 is an overhead view. In the drawings, 
1 is the previous process, 2 is the subsequent process, 3 1 is 
the conveyor entrance and 32 is the conveyor exit. 5 is the 
fixed frame, 6 is the movable bridge that moves as it is driven 
^ by the drive device 7 over rails (not shown) that are mounted 
on the fixed frame 5 and 8 and 9 are the pulleys that are at- 
tached to the movable frame 6 so that they turn freely. 10 
through 15 are pulleys attached to the fixed frame 5 and the 
pulley 14 is attached to the motor 16. 17 is a round belt, and it 
is tumed endlessly through the pulleys 8 through 15, which 
are set on the aforementioned fixed and movable frames. The 
motor 16 provides the rotary drive. 

(0008) The circuit of the round belt 17 makes a complete 
circuit as follows: conveyor entrance 3 1 (pulley 1 1 ), movable 
frame pulley 9, conveyor exit 32 (pulley 14), pulley 13, pulley 
15, movable frame pulley 8, pulley 12, pulley 10 and con- 
veyor entrance 31 (pulley 11). Here, the round belt 17 trans- 
ports workpieces (hereafter "transported workpieces") along 
the path between the conveyor entrance 31 (pulley 11), the 
movable frame pulley 9, the conveyor exit 32 (pulley 14). 
Figure 3 shows ^e round beh 1 7 on pulley 9 of the movable 
frame 6 in a state of transporting the transported workpieces 
30. 

(0009) Returning to Figures 1 and 2, 20 is a sensor that de- 
tects the transported workpieces that flow in from the con- 
veyor entrance, 21 is the sensor that detects the transported 
workpieces that flow out of the conveyor exit and 22 is the 
shutter that closes off the conveyor exit. 

(0010) We will explain the operation in the aforementioned 
configuration with reference to Figures 4 through 6. In Figure 
4, the shutter 22 is closed and the conveyor is filled with 
transported workpieces 30. Here when the transported work- 
pieces 30 get transported further along beyond the previous 
process 1, the drive device 7 (Figure 1) will move the mov- 
able frame 6 half of the diameter of the transported work- 
pieces to the right each time one of the transported work- 
pieces 30 passes in front of sensor 20. What this does, as 
shown in Figure 5, is to increase the length of the conveyor 
and have the many transported workpieces 30 filling the 
space. When the shutter 22 opens, the movable frame 6 moves 
to the left as shown in Figure 6, shortening the conveyor 
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(3) 



length as the transported workpieces are supplied to the sub- 
sequent process 2. 

(0011) To condense the motion of the aforementioned mov- 
able frame 6, the sensors 20 and 21 sense the difference be- 
tween the number of transported workpieces 30 that flow in 
from the conveyor entrance 31 and the number that flow out 
of the conveyor exit 32 and the frame moves in response. It 
changes the length of the conveyor so that the transported 
workpieces on the path between the conveyor entrance 31 and 
the conveyor exit 32 will always be full of transported work- 
pieces 30. 
(0012) 

(Effect of the Invention) As is clear torn the above expla- 
nation, the round belt conveyor of this invention has a means 
for detecting the difference in the number of transported 
workpieces that flow in from conveyor entrance and out of the 
conveyor exit, in other words the number of transported 
workpieces being held. It also has a means for adjusting the 
length of the conveyor based on that number being held, so 
that the conveyor will always be completely full. This means 
varies the number of pieces being held in response to the flow 
of the transported workpieces so there is no concern that there 
will be too many transported workpieces. Additionally, be- 
cause the conveyor is always fully loaded with transported 
workpieces there is no danger of them toppling over or break- 
ing, making it very useful in supplying workpieces in produc- 
tion processes. 
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(Brief Description of the Drawings) 
(Figure 1) is a side view of the structure of the round belt 
conveyor of this invention. 

(Figure 2) is an overhead view of the structure of the round 
belt conveyor of this invention. 

(Figure 3) is a drawing that explains the transportation of the 
transported workpieces. 

(Figure 4) is a drawing that explains the operation of the 
initial stage of the round belt conveyor of this invention. 
(Figure 5) is a drawing that explains the operation of the 
middle [typo in source] of the round belt conveyor of this 
invention. 

(Figure 6) is a drawing that explains the operation of the 
subsequent stage of the round belt conveyor of this invention. 
(Figure 7) is a drawing that explains the operation of a con- 
ventional round belt conveyor, 
(Explanation of References) 

5 Fixed Frame 

6 Movable Frame 

7 Drive Device (moves the movable fi:ame) 
8-15 Pulleys 

1 6 Motor (means for turning the round belt) 

17 Round Belt 

20 Sensor (detects the transported workpieces coming in 
from the entrance) 

21 Sensor (detects the transported workpieces going out of 
the exit) 

22 Shutter 

30 Transported Workpieces 

3 1 Conveyor Entrance 

32 Conveyor Exit 



(Figure 1) 



5 Fixed Frame 

6 Movable Frame 

7 Drive Device (moves the 
movable frame) 

8-15 Pulleys 
17 Round Belt 



20 Sensor (detects the transported 
workpieces coming in the entrance) 

21 Sensor (detects the transported 
workpieces going out the exit) 

22 Shutter 

3 1 Conveyor Entrance 

32 Conveyor Exit 




(Figure 3) 
30 Transported WorIq)ieces 
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(Figure 5) (Figure 7) 
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(Figure 2) 



16 Motor (Means of turning the round belt) 




(FiGtJRE 4) 



(Figure 6) 
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